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$QRYHUYLHZRIWKHUHVHDUFK
7KH SUHVHQW UHVHDUFK SUHVHQWV WKH WKLUG DQG ODVW SDUW RI WKH RQJRLQJ3K' UHVHDUFKZKLFK KDV EHHQ
VWDUWHG RQ 1RYHPEHU  FRQFHUQLQJ FDSDFLW\ DQDO\VLV WHFKQLTXHV DQG PHWKRGRORJLHV IRU UDLOZD\
V\VWHPVPDQDJHPHQW7KHJOREDODLPRIWKHUHVHDUFKLVWRRIIHUDWHFKQLFDOPDQXDOLQFOXGLQJRIRYHUYLHZ
DQGGHVFULSWLRQVRIFRPPRQFRQVROLGDWHGDQDO\VLVZKLFKSHUIRUPVWKHHYDOXDWLRQRIUDLOZD\FDSDFLW\7KH
WHUP5DLOZD\FDSDFLW\KRZHYHULVDQHOXVLYHFRQFHSWGLIILFXOWWREHGHILQHGRUTXDQWLILHG)RUWKDWUHDVRQ
WKHUHVHDUFKKDVEHHQGLYLGHGLQWRWKUHHPDLQFDWHJRULHVRIDQDO\VLV

7KHILUVW3DUW

$ ILUVW SDUW RI WKLV UHVHDUFK ZDV SUHVHQWHG LQ WKH UG ,QWHUQDWLRQDO 6HPLQDU RQ 5DLOZD\2SHUDWLRQV
0RGHOLQJDQG$QDO\VLV5DLO=XULFKLQZKLFKWKHIROORZLQJPDLQWDVNVKDYHEHHQLOOXVWUDWHG
x 'HILQLWLRQDQGLOOXVWUDWLRQRIPDLQLQWURGXFWLYHFRQFHSWVWRSHUIRUPFDSDFLW\DQDO\VLV
x $QDFFXUDWHGHVFULSWLRQRIWKHDYDLODEOHPHWKRGVIRUUDLOZD\OLQHVFDSDFLW\FODVVLILHGE\VHFWRURI
LQWHUHVWZLWKDSDUWLFXODUDWWHQWLRQWRSRLQWRXWDOOIDFWRUVKDYLQJDGLUHFWUHODWLRQWRWKHREWDLQHG
UHVXOWV,QSXWRXWSXWFRPSDULVRQDQDO\VLV
x $ILUVWFRPSDUDWLYHDQDO\VLVRIIXQFWLRQDOLWLHVRIWHFKQLTXHVIRUUDLOZD\FDSDFLW\FDOFXODWLRQZKLFKKDV
LOOXVWUDWHGWKHDELOLW\RIWKHPHWKRGVWRGHDOZLWKWKHW\SLFDORSHUDWLRQDOVLWXDWLRQVDQGVWDQGDUGV
x 7KHFRUUHODWLRQEHWZHHQWKHVLPXODWLRQHQYLURQPHQWVGHYHORSHGE\UHVHDUFKHUVDQGWKHGDWDQRUPDOO\
PDQDJHGE\LQIUDVWUXFWXUHPDQDJHUVDQGUDLOZD\RSHUDWRUV
x $QHOHPHQWDU\FRPSDUDWLYHDQDO\VLVRIIXQFWLRQDOLWLHVRIVLPXODWLRQPHWKRGVDQGHQYLURQPHQWVIRU
UDLOZD\WUDIILFVLPXODWLRQ

7KHVHFRQGSDUW

7KHVHFRQGSDUWRIWKLVUHVHDUFKZDVSUHVHQWHGLQWKHWK,QWHUQDWLRQDO6HPLQDURQ5DLOZD\2SHUDWLRQV
0RGHOLQJDQG$QDO\VLV5DLO5RPHLQZKLFKWKHIROORZLQJPDLQWDVNVKDYHEHHQLOOXVWUDWHG
x $FFXUDWHGHVFULSWLRQRIWKHDYDLODEOHPHWKRGVIRUUDLOZD\FDSDFLW\RIQRGHVFODVVLILHGE\VHFWRURI
LQWHUHVWZLWKDSDUWLFXODUDWWHQWLRQWRSRLQWRXWDOOIDFWRUVKDYLQJDGLUHFWUHODWLRQWRWKHREWDLQHG
UHVXOWV,QSXWRXWSXWFRPSDULVRQDQDO\VLV
x $FRPSDUDWLYHDSSOLFDWLRQRIIXQFWLRQDOLWLHVRIWHFKQLTXHVIRUUDLOZD\FDOFXODWLRQRQDSRUWLRQRIWKH
,WDOLDQUDLOZD\QHWZRUN7KHVHOHFWHGEUDQFKZLWKDQRYHUDOOOHQJWKRINLORPHWHUVKDVVWDWLRQV
LQFOXGLQJWKHUDLOKHDGDQGLQWHUPHGLDWHVWRSV7KHFULWLFDOVHFWLRQKDVDWRWDOOHQJWKRI
NLORPHWHUVDQGWZRLQWHUPHGLDWHVWRSV

7KHWKLUGDQGODVWSDUW
:KLOH UDLOZD\RSHUDWLRQ VLPXODWLRQ LV QRZDSURYHQDQDO\VLV WRRO DQG LQFUHDVLQJO\XVHGZRUOGZLGH
PDQ\PRGHOVE\VRPHVWDQGDUGVDUHVWLOOUHODWLYHO\SULPLWLYH7KHPRVWSRSXODUVLPXODWLRQPRGHOVKDYH
WKHLU URRWV LQ DGGUHVVLQJ YHU\ VSHFLILF SUREOHPV 6RPHPRGHOV DUH LPSUHVVLYH LQ WKHLU DSSHDUDQFH EXW
ZHDNLQWKHLUORJLFDQGSHUIRUPDQFH2WKHUVDSSO\PRUHULJRURXVORJLFEXWDUHKDUGWRXVH7KHUHYHDOHG
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FXUUHQWWUHQGLVWRGHYHORSLQWHJUDWLQJWRROVFRYHULQJDSKDVHRIFDSDFLW\PDQDJHPHQWDQDO\WLFDOIRUWKH
SUHOLPLQDU\ VROXWLRQ RSWLPL]DWLRQ IRU WLPHWDEOH JHQHUDWLRQ DQG VLPXODWLRQ IRU WLPHWDEOH YDOLGDWLRQ
7KHUHIRUHIXQFWLRQDOFOXVWHULQJDQGDJJUHJDWLRQRIPHWKRGVLQPDFURFDWHJRULHVLVDUHVXOWRIWKLVSKDVH
DQG WKH SUHPLVH WR EXLOG XS QHZ LQWHJUDWHG PHWKRGRORJLFDO DSSURDFKHV WR EH YDOLGDWHG 7KH UHVHDUFK
SURYLGHVDFRPSUHKHQVLYHGDWDEDVHFRQVLVWLQJRISDSHUVVWXG\LQJUDLOZD\FDSDFLW\FDOFXODWLRQWKDWZHUH
SXEOLVKHG LQ VFKRODUO\ MRXUQDOV LQWHUQDWLRQDOSXEOLVKHUV VLQFHD WRWDORI IRUW\HLJKWPHWKRGVDQG
IRUW\VLPXODWLRQWRROVKDYHEHHQVWXGLHG:KHQHYHUSRVVLEOH WKHDXWKRUVZHUHDOVRFRQWDFWHGWRGHHSHQ
WKHNQRZOHGJHRUUHTXHVWPRUHFODULILFDWLRQ
2QFH WKH DERYH GHVFULEHG DQDO\VLV KDV EHHQ FRPSOHWHG WKH REWDLQHG UHVXOWV SHUPLWWHG WKH
LPSOHPHQWDWLRQRIWKHRULJLQDODVVHVVPHQWWRROQDPHG5&NZKLFKLVUXQQLQJLQSLORWYHUVLRQRQWKHZHE
XQGHUZZZUFNLQIR ,W LV IUHHRI XVH DQG DLPV WR DWWUDFW WKH LQWHUHVW RI ERWK DFDGHPLFDOV LQVWLWXWLRQV
DQGRUWHFKQLFDOVFLHQWLILFDVZHOODVRSHUDWLRQDOLQWHUHVWHGVXEMHFWV
7KH5&NWRROSXUSRVHVDUH
x WRGLVVHPLQDWHWKHDFWLYLWLHVDQGUHVHDUFKRXWSXWE\SURYLGLQJRSHQDFFHVVWRWKHUHVHDUFKDQGDQDO\VLV
x WRHVWDEOLVKDQGIRVWHUDNQRZOHGJHH[FKDQJHQHWZRUNRIVFKRODUVSROLF\PDNHUVSUDFWLWLRQHUVDQG
VWXGHQWVLQWHUHVWHGLQUDLOZD\FDSDFLW\
x WRJHQHUDWHDXVHUIULHQGO\LQWHUIDFHV\VWHPZKLFKDOORZVLQWHUDFWLRQDQGFRPSDULVRQEHWZHHQDOO
UDLOZD\DFWRUV
x WRIRUPDWHFKQLFDOKDQGERRNRIWKHRULHVRQZKLFKFDSDFLW\FDOFXODWLRQPHWKRGRORJLHVDQGWHFKQLTXHV
KDYHEHHQEDVHGRQ
x WRSURYLGHDFRPSDUDWLYHDQDO\VLVRIDYDLODEOHFDOFXODWLRQPHWKRGVOLQHVDQGRUQRGHVEDVHGRQWKH
VHOHFWLRQRIXVHU¶VVFRSHLQSXWGDWD

7KH5&NWRRO¶VDUFKLWHFWXUH
7KH 5&N WRRO¶V DUFKLWHFWXUH KDV EHHQ WKRXJKW DV XVHUIULHQGO\ LQWHUIDFH V\VWHP RIIHULQJ DQ HDV\
LQWURGXFWLRQ PRGDOLW\ RI LQSXW GDWD DQG DOORZLQJ UDLOZD\ DFWRUV WR REWDLQ D FRPSDUDWLYH DQDO\VLV RI
GLIIHUHQWPHWKRGVRIFDOFXODWLRQDORQJZLWKVRPHXVHIXOELEOLRJUDSKLFGDWD7KHPDLQJRDORIWKHDXWKRUV
LV WR RIIHU D QHZ V\VWHP ZKLFK FDQ EH FRPSOHWH DV IRU WKH WHFKQLFDO SDUW DQG FDQ DOVR IXQFWLRQ DV D
LQWHUIDFHRIFRPPXQLFDWLRQDQGFRPSDULVRQ,QIDFWWKHDUFKLWHFWXUHZKLFKWKHWRROLVEDVHGRQKDVEHHQ
VLPSOLILHGDVPXFKDVSRVVLEOHLQRUGHUWRSURYLGHDQHDV\DFFHVVGDWDPRGHDQGLQWKHVDPHWLPHSHUPLW
WRWKHXVHUWR³XQGR´KLVFKRLFHVLQDQ\VWHSRIWKHDSSOLFDWLRQ,QILJDEORFNGLDJUDPLVSUHVHQWLQJWKH
5&NWRRO¶VDUFKLWHFWXUH

$GRSWHGDVVXPSWLRQV
7KH SUHVHQWZRUN UHIHUV WR WKH QXPEHU RI WUDIILF XQLWV LH WKH QXPEHU RI WUDLQV UXQQLQJ GXULQJ WKH
UHIHUHQFH WLPH ,Q RUGHU WR H[SUHVV WKH YDOXH RI FDSDFLW\ LQ WHUPV RI WKH QXPEHU RI SHRSOH  REMHFWV
WUDQVSRUWHG GXULQJ WKH UHIHUHQFH WLPH WKH FRQFHSW RI D QRPLQDO FDSDFLW\ RI WKH WUDQVSRUW V\VWHP DOVR
FDOOHG7UDQVSRUW&DSDFLW\ZDVLQWURGXFHG7KLVWHUPPD\EHUHIHUUHGWRWKHFRPSRQHQWVRIWKHUDLOZD\
V\VWHPOLQHVDQGQRGHV

2692   Evangelia Kontaxi and Stefano Ricci /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2689 – 2696 



)LJ6FKHPDWLFUHSUHVHQWDWLRQRI5&NDUFKLWHFWXUH

7KH5&N DUFKLWHFWXUH LV EDVHGRQ WKH VFKHPDWLF UHSUHVHQWDWLRQRI )LJ7KH LQWURGXFWLRQRI XVHU¶V
LQSXWGDWDOHDGVWRDILUVWVFUHHQLQJRIWKHPHWKRGVWKDWFRPSO\ZLWKWKHPIRUDWRWDORI³Q´PHWKRGV7KH
XVHU FDQ DOVR SHUIRUP DQRWKHU ILOWHU E\ FKRRVLQJ VRPH RI WKH DERYH ³Q´ PHWKRGV IRU D WRWDO RI ³Z´
PHWKRGV &RQVHTXHQWO\ WKH DSSOLFDWLRQ ZLQGRZ LV DFWLYDWHG DV LW ZLOO EH GHVFULEHG LQ WKH IROORZLQJ
SDUDJUDSK
7KH5&NDSSOLFDWLRQ
,QSXW'DWD
7KH ILUVW VWHS WR IROORZ LV WKH GHILQLWLRQ RI WKH LSXW GDWD 7KH XVHU PXVW ILUVW GHFLGH ZKHWKHU WKH
FDOFXODWLRQRIUDLOZD\FDSDFLW\UHJDUGVDUDLOZD\OLQHRUQRGH,QWKHUDLOWUDIILFWHFKQLTXHWKHFDSDFLW\RI
OLQHV DQG QRGHV LV D NH\ LVVXH VLQFH LW VXPPDUL]HV LQ QXPHULFDO YDOXHV WKH VHW RI IXQFWLRQDO
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FKDUDFWHULVWLFVRIOLQHVDQGVWDWLRQVWKHPVHOYHVFRPELQHGZLWKWKRVHRIYHKLFOHVUXQQLQJRQWKHP*LYHQ
WKHKHWHURJHQHRXVPXOWLWXGHRIIDFWRUVWKDWDIIHFWWKDWFDSDELOLW\DXQLTXHGHILQLWLRQLVQRWSRVVLEOH
/LQH&DSDFLW\
7KH FDSDFLW\ RI D OLQH LV GHILQHG DV WKH QXPEHU RI VFKHGXOHG WUDLQV WKDW FDQ UXQ RQ WKH OLQH LQ WKH
UHIHUHQFHWLPH
.H\HOHPHQWVWKDWKDYHDGLUHFWLQIOXHQFHRQWKHYDOXHRIWKHFDSDFLW\DUH
x JHRPHWULFDOFRQILJXUDWLRQRIWKHWUDFN
x OLQHDQGVWDWLRQVDQGOD\RXW
x IHDWXUHVRIVLJQDOLQJV\VWHPV
x PRYHPHQWUXOHVDQGFRUUHVSRQGLQJPLQLPXPGLVWDQFHEHWZHHQWUDLQV
x 2SHUDWLRQDQGPDLQWHQDQFHSODQQLQJ
&DSDFLW\RI1RGHV
7KHFDSDFLW\RIDQRGHPXVWEHFRQVLGHUHGDVWKHFDSDELOLW\RIWKHQRGHLWVHOIWRUHFHLYHWUDLQVRQWKH
WUDFNVLQWKHUHIHUHQFHWLPHZLWKRXWGHOD\VDWWUDIILFVLJQDOV
,WGHSHQGVRQWKHVWUXFWXUHRIWKHWLPHWDEOHRUUDWKHUE\WKHIUHTXHQF\RIDUULYDOVZKLFKUHJXODWHWKH
PLQLPXP OLQHV KHDGZD\ WKH WRSRORJ\ RI WKH V\VWHP ZKLFK GHWHUPLQHV WKH LQFRPSDWLELOLW\ DQG WKH
LQWHUORFNLQJV\VWHPIHDWXUHV
7KHVHFRQGVWHSLVWKHGHILQLWLRQRIWKHUHTXHVWHGW\SHRIUDLOZD\FDSDFLW\WKDWWKHXVHUZDQWVWRREWDLQ
)RXUW\SHVRIUDLOZD\FDSDFLW\KDYHEHHQWDNHQLQWRDFFRXQW7KH7KHRUHWLFDO&DSDFLW\LVGHILQHGDVWKH
QXPEHURIWUDLQVWKDWFRXOGUXQRQDFHUWDLQOLQHVHFWLRQLQDGHILQHGUHIHUHQFHWLPHLQFDVHRIXQSHUWXUEHG
RSHUDWLRQ FRUUHVSRQGLQJ WR WKH KHDGZD\ IRU DOO FODVVHV RI WUDLQV DQG RSHUDWLRQDO SURJUDPPHV 7KH
&RPPHUFLDO &DSDFLW\ UHSUHVHQWV WKH SRUWLRQ RI WKH DFWXDO FDSDFLW\ FDOFXODWHG WDNLQJ LQWR DFFRXQW WKH
DFWXDO RSHUDWLRQ RI WKH UDLOZD\ DQG LWV LQWHUDFWLRQ ZLWK WKH QHWZRUN 7KH 8VHG &DSDFLW\ LV WKH DFWXDO
FDSDFLW\FRPPLWWHGE\DSDUWLFXODU UDLO V\VWHPXQGHUFHUWDLQRSHUDWLQJFRQGLWLRQV WKDW LV DEVRUEHGE\D
WLPHWDEOH7KH5HVLGXDO&DSDFLW\LVWKHSRUWLRQRIWKHFDSDFLW\VWLOODYDLODEOHWRPHHWQHZGHPDQGVLQD
WLPHWDEOHDQGRUXQGHUSHUWXUEHGRSHUDWLRQ
$WWKHWKLUGVWHSWKHXVHUVKRXOGOLVWWKHDYDLODEOHLQSXWGDWDDQGVHOHFWWKHUHODWLYHILHOGVLQWRWKHWKUHH
PDLQ FDWHJRULHV GHILQHG DV ,QIUDVWUXFWXUH 3DUDPHWHUV 1HWZRUN HIIHFWV DQG 2SHUDWLRQDO HIIHFWV 7KLV
FDWHJRUL]DWLRQLVGXHWRWKHIDFWWKDWUDLOZD\FDSDFLW\LVQRWVWDWLF,WLVH[WUHPHO\GHSHQGHQWRQKRZLWLV
XVHG 7KH SK\VLFDO DQG G\QDPLF YDULDELOLW\ RI WUDLQ FKDUDFWHULVWLFV PDNHV FDSDFLW\ GHSHQGHQW RQ WKH
SDUWLFXODUPL[RIWUDLQVDQGWKHRUGHULQZKLFKWKH\UXQRQWKHOLQH)XUWKHUPRUHLWYDULHVZLWKFKDQJHVLQ
LQIUDVWUXFWXUHDQGRSHUDWLQJFRQGLWLRQV$OVRWKHDERYHWKUHHFDWHJRULHVGHILQHGJLYHDILUVWHOHPHQWRQWKH
ZD\GLIIHUHQWIDFWRUVWKDWDIIHFWRQUDLOZD\FDSDFLW\DUHOLQNHG
7KHVWHSVDERYHFRPSOHWH WKHXVHU¶V LQSXWGDWDSURFHGXUH7KHV\VWHPWDNHV LQWRDFFRXQW WKHVHGDWD
HODERUDWHV WKH GLIIHUHQW FRPELQDWLRQ RI WKH DERYH DQG JHQHUDWHV D ILUVW OLVW RI DYDLODEOH PHWKRGV RI
FDOFXODWLRQ RI UDLOZD\ FDSDFLW\ $YDLODEOH PHWKRGV DUH WKRVH WKDW KDYH EHHQ DQDO\]HG E\ WKH DXWKRUV
GXULQJWKHSUHVHQWUHVHDUFKDQGFRPSO\ZLWKXVHU¶VVHOHFWLRQRILQSXWGDWD7KHGLIIHUHQWWHFKQLTXHVDQG
PHWKRGRORJLHVIRUFDOFXODWLQJWKHFDSDFLW\FDQEHGLYLGHGLQWRWKUHHPDLQFDWHJRULHVDFFRUGLQJWRWKHXVHG
PHWKRGRORJ\WKHFRPSLOHGGDWDDQGWKHOHYHORIGHWDLO7KH\DUH
x 6\QWKHWLFWKH\XVHGHWHUPLQLVWLFH[SUHVVLRQVLHWKHYDULDEOHVFRQWDLQHGLQWKHVHFDQQRWFKDQJHLWV
VWDWHDQGDVVXPHIL[HGYDOXHVGXULQJWKHUHIHUHQFHWLPHIURPWKHPDWKHPDWLFDOSRLQWRIYLHZWKH\DUH
HTXDWLRQVZHUHWKHXQNQRZQTXDQWLWLHVDUHPXWXDOO\LQGHSHQGHQWWKH\DUHDOVRFDOOHG6WDWLF
x $QDO\WLFDOWKH\XVHSUREDELOLVWLFH[SUHVVLRQVIURPWKHPDWKHPDWLFDOSRLQWRIYLHZWKH\DUHHTXDWLRQV
ZHUHWKHXQNQRZQTXDQWLWLHVDUHPXWXDOO\GHSHQGHQWWKH\DUHDOVRFDOOHG'\QDPLF
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x $QDORJLFDOFDQEHIXUWKHUGLYLGHGLQWRDV\QFKURQRXVPHWKRGVWKLVFRYHUVPHWKRGVZKLFKSURYLGHWKH
RSWLPL]DWLRQRIRQHRUPRUHYDULDEOHVDQGV\QFKURQRXVPHWKRGVWUDIILFVLPXODWLRQIRULQVWDQFHWKH
RSWLPL]DWLRQPHWKRGVDUHEDVHGRQSURFHGXUHVORRNLQJIRUGHOD\VPLQLPL]DWLRQLQWKHPL[HGVSHHG
WUDIILFDVZHOODVWKHVLPXODWLRQPHWKRGVUHSUHVHQWWKHHYROXWLRQRIDGYDQFHGUHVHDUFKDQGDUHRIWHQ
XVHGWRYDOLGDWHWKHUHVXOWVRIRWKHUPHWKRGV
7KH SUHVHQW UHVHDUFK XVHV ELEOLRJUDSKLF WRROV WR SURYLGH IXUWKHU TXDQWLWDWLYH DQG TXDOLWDWLYH
LQIRUPDWLRQRQUDLOZD\FDSDFLW\7KHELEOLRJUDSKLFDQDO\VLVDLPVWRDGGUHVVWKHIROORZLQJLVVXHV
x ZKLFKDUHWKHFKDUDFWHULVWLFVRIWKHUDLOZD\UHVHDUFKLHUHVHDUFKDSSURDFK"
x FDQJURXSVZLWKLQWKHUHVHDUFKFRPPXQLW\WKDWIRFXVRQSDUWLFXODUW\SHRIUDLOZD\FDSDFLW\EH
LGHQWLILHG"
7KHV\VWHPSURYLGHVDFKURQRORJLFDOLGHQWLILFDWLRQRIHDFKDYDLODEOHPHWKRGDQGJLYHVWKHSRVVLELOLW\
WR WKH XVHU WR FRQILUP KLV LQWHUHVW E\ VHOHFWLQJ WKH FRQILUPDWLRQ ILHOG ,Q (XURSH WKH GHYHORSPHQW RI
PHWKRGV DQGRU VLPXODWLRQ WRROV LV ODUJH QRW RQO\ LQ DFDGHPLF IUDPHZRUNV EXW DOVR LQ FRPSDQLHV
PDQDJLQJ UDLOZD\ LQIUDVWUXFWXUHV DQG WUDIILF DQG DOVR LQ WKRVHPDUNHWLQJ WKH QHHG IRU WRROV FDSDEOH WR
SURYLGHZLWKDQVZHUVWRWKHLUPXOWLSOHQHHGV,WLVWKHUHIRUHXVHIXOWRSURYLGHUHIHUHQFHVWRWKLVHYROXWLRQ
LQWLPHDQGZRUOGZLGH
,QWKLVVWDJHWKHXVHUVHOHFWVWKHJURXSRIPHWKRGVWKDWDUHJRLQJWREHHODERUDWHGE\WKHV\VWHPDQG
ZLOOUHVXOWRQWKHFRPSDULVRQDQDO\VLVZLQGRZ2QFHWKHLQSXWGDWDDUHGHILQHGE\WKHXVHU WKHV\VWHP
GHILQHVWKHPHWKRGVWHFKQLTXHVZKLFKFRPSO\ZLWKWKHXVHUSUHIHUHQFHV
&RQVHTXHQWO\WKHV\VWHPJHQHUDWHVDQRYHUYLHZZLQGRZRIWKHVHOHFWHGPHWKRGVDQGIRUHDFKRQHRI
WKHPWZROLQNVDUHJLYHQDGHVFULSWLRQRIWKHPHWKRGEZLQGRZZKHUHWKHHODERUDWLRQRIWKHPHWKRGLV
DSSOLHGWRDQH[DPSOH7KLVSHUPLWVWRWKHXVHUWRXQGHUVWDQGWKHWHFKQLFDOEDFNJURXQGRIHDFKVHOHFWHG
PHWKRGDQGWRFRQILUPWKHFKRLFHIRUWKHODVWWLPH7KLVLVGHVFULEHGDVWKHILUVWVWHSRIWKH³LIWKHQHOVH
DQDO\VLV´ZKLFKLVEDVHGRQDGHFLVLRQDOWUHHSURFHVV
2QFH WKH DERYH VWHSV KDYH EHHQ IROORZHG WKH5&N WRRO SURYLGHV WKHPDLQ IXQFWLRQ RI WKH V\VWHP
ZKLFK FRQVLVWV RI WKH $SSOLFDWLRQ :LQGRZ ,Q WKLV RQH HDFK PHWKRG LV OLVWHG ZLWK WKH UHODWHG
LGHQWLILFDWLRQFRGHDORQJZLWKWKHGHSHQGHQWSDUDPHWHUVIRULWVFDOFXODWLRQ,QWKLVZLQGRZWKHXVHULQVHUWV
WKHLQSXWYDOXHRIHDFKSDUDPHWHUDQGWKHYDOXHRIUDLOZD\FDSDFLW\ LVJHQHUDWHGDVDQRXWSXWGDWD7KH
V\VWHPSURYLGHVDWDEOH)LJIRUHDFKVHOHFWHGPHWKRG
7KH8VHUKDVQRZWZRGLIIHUHQWRSWLRQV
 WR SHUIRUP D QXPHULFDO FRPSDULVRQ DQDO\VLV RI WKH FDSDFLW\ YDOXH ZKLFK DOORZV HVWLPDWLQJ WKH
DELOLW\RIWKHPHWKRGVWRGHDOZLWKWKHW\SLFDORSHUDWLRQDOVLWXDWLRQVDQGVWDQGDUGV
 WRJHQHUDWHD OLVWRIFRPPHUFLDO WRROV WKDW DUHDYDLODEOH LQ WKHPDUNHW LQ IDFW5&N LV XVHIXO WR
SUHVHQWDQDORJLFDOVLPXODWLRQPHWKRGVZKLFKKDYHIRXQGWKHLUQDWXUDOPDUNHWGHYHORSPHQWWKHVH
LQVWUXPHQWVSURYLGHZLWKDQLQWHUIDFHIRUGLDORJXHZLWKWKHXVHUDQGVLPXODWHUDLOWUDIILF8VXDOO\
WKH\JHQHUDWHWLPHWDEOHJUDSKVG\QDPLFDOO\WKURXJKVSHFLILFDOJRULWKPV7KH\FDQLGHQWLI\GHOD\V
DQGDQDO\]HWKHLQWHUIHUHQFHLQDSUHGHILQHGWLPH7KHGHWDLOHGDQDO\VLVFDUULHGRXWWRGDWHDVSDUW
RIWKLVUHVHDUFKKDVDWRWDORIIRUW\VLPXODWLRQHQYLURQPHQWV
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)LQDOUHPDUNVRQVWUHQJWKZHDNQHVVHVDQGSHUVSHFWLYHVRI5&N
7KH5&NDSSOLFDWLRQZLOOEHRSHQRQOLQHLQWKHIXOOYHUVLRQDWWKHEHJLQQLQJRI)RUHDFKXVHUD
PHPEHUFRGHZLOODOVREHDYDLODEOHLQRUGHUWRJHQHUDWHDIRUXPEHWZHHQXVHUV
'XULQJWKHUHVHDUFKSHULRGLW5&NKDVEHHQDVVHVVHGE\PDLQVWUHQJWKVDQGZHDNQHVVHVZKLFKPD\EH
VXPPDUL]HGDVIROORZV
x ORZFRVWZHEPDQDJHPHQWDSDUWWKHLQLWLDOGHFLVLRQDFWLYLW\DQGWKHJHQHUDOZHEVLWHPDLQWHQDQFHWKH
RWKHUDFWLYLWLHVPD\EHFDUULHGRXWE\VWXGHQWVLQWHUHVWHGWRXSJUDGHWKHLUNQRZOHGJH
x VXSSRUWWRWKHGHYHORSPHQWDQGXVHRIFDSDFLW\PHWKRGVFDOFXODWLRQE\EDVLFSHUIRUPDQFHVRISHUVRQDO
FRPSXWHUV
x FRQWLQXRXVO\XSGDWHGGDWDEDVHDWQRFRVW
x DPELWLRXVLQGHSHQGHQWSLFWXUHRIZRUOGZLGHWUDQVSRUWFDSDFLW\PHWKRGRORJLHV
x VLPSOLILFDWLRQRILQIRUPDWLRQWREHLQFOXGHGLQDYHU\JHQHUDOVFKHPHSRVLWLYHLQSULQFLSOHEXW
SRWHQWLDOO\GDQJHURXVLI³WKHGHYLOLVLQWKHGHWDLOV´DQGVLPSOLILFDWLRQVPLJKWKLGHUHOHYDQWRXWSXW
x ORQJWHUPSHUVSHFWLYHWRDFKLHYHDZLGHDQGFRQVROLGDWHGUROH
x QHHGRIYROXQWDU\DFWLYLW\WRSURPRWHWKHLQYROYHPHQWRIDQDVODUJHVWDVSRVVLEOHJURXSRIUHVHDUFKHUV
DQGWROHW5&NEHPRUHDQGPRUHXSGDWHGXSJUDGHGDQGODUJHO\VFLHQWLILFDOO\UHFRJQL]HG
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